Stage IV melanoma is characterized by a propensity for the development of cranial metastatic disease and the markedly worse prognosis that such CNS involvement carries. Indeed, various reviews cite a 10%-40% incidence of known brain metastases in patients with systemic melanoma, with up to 75% of cases having autopsy-proven brain involvement. 1, 6 Melanoma has the highest frequency of cerebral spread among all primary neoplasms. Coupled with this CNS tropism is the resulting morbidity and mortality incremental to the burden of systemic disease. For patients with melanoma brain metastases, neurological decline is frequently the cause of death.
Untreated disease carries the grim prognosis of death within 1 month. Treatment modifiers, including steroids, surgery, whole-brain radiation therapy (WBRT), stereotactic radiosurgery (SRS), and chemotherapy, can extend median survival to a little less than 1 year when delivered in various combinations. 6 In a morbid rendition of whacka-mole, these interventions often quell, for a time, CNS advancement only to allow the systemic disease to advance beyond treatment. 2, 5 More recently there has been notable interest in developing immune-modulating therapies as part of the melanoma armamentarium. The concept encompasses such diverse forays as antitumor vaccines and immune activators with the goal of harnessing the power of the patient's own immune system. Measurable success in the setting of Stage IV melanoma without CNS spread has been documented, 3 whereas scattered and only smallcohort studies have investigated disease with cranial involvement. 6 The study by Knisely et al. published in this issue of the Journal of Neurosurgery adds an intriguing chapter to immune-modulating therapy in the setting of Stage IV melanoma with brain metastases. 4 The authors undertook a retrospective chart review for disease modifiers in 77 patients who had undergone SRS between 2002 and 2010. Twenty-seven patients who also received ipilimumab immunotherapy were identified, and both overall and 2-year median survivals were compared with survival in 50 patients in the unmatched control group. The SRS with ipilimumab group yielded an overall median survival of 21.3 months compared with 4.9 months in patients with SRS but without ipilimumab. Two-year survival was also starkly improved from 19.7% to 47%. Multivariate analysis confirmed these results after controlling for some known outcome modifiers, including the Diagnosis-Specific Graded Prognostic Assessment, a validated scale incorporating both performance status and quantity of cerebral metastases.
Ipilimumab is a fully human antibody that is designed to block the negative T-cell signaling receptor cytotoxic T lymphocyte-associated antigen 4 (CTLA-4). 8 This receptor is in effect a checkpoint for continued T-cell activation; receptor triggering promotes a return to homeostasis and avoidance of an overwhelming and detrimental immune response. Steric block by ipilimumab enhances the time course and intensity of the immune response and thus circumvents immune tolerance and purportedly enhances control of systemic tumor. 3, 8 This strategy is particularly suitable to melanoma, one of the more immunogenic solid tumors. 6 One large Phase III trial for Stage IV melanoma without cranial disease showed improved survival (10.0 vs 6.4 months) with ipilimumab therapy. 3 Therefore, particularly exciting in the Knisely et al. review is the suggestion for a first-of-its-kind therapy that offers substantive disease modulation for both cranial and systemic components of Stage IV melanoma. The large relative increases in survival, coupled with the authors' finding that there was not a statistically significant increase in the need for salvage WBRT or SRS that might be expected with prolonged survival, offer more than a glimmer of hope for a meaningful intervention in a disease that has been historically resistant to treatment.
The study does have limitations, most notably in the retrospective quality of data acquisition and the accompanying biases that permeate such reviews, including referral and reporting biases, the lack of appropriately matched controls, and a single-academic-center experience that precludes extrapolation to the general population. Specifically, all study patients needed to have a good performance status even for SRS consideration. Moreover, all patients receiving ipilimumab were functional without assistance in their activities of daily living based on an Eastern Cooperative Oncology Group performance score ≤ 2, although performance criteria for the control group were not defined and perhaps were more variable; the ipilimumab group was also statistically younger (median 53 vs 59 years). Importantly, some key modifiers of survival were not reported, including pretreatment levels of lactate dehydrogenase, hemorrhage within the metastatic tumor bed, recursive partitioning analysis class, and status of systemic disease at treatment onset. 2, 5, 7 One last important unknown is any deEditorial finitive inclusion and exclusion criteria qualifying a patient for ipilimumab therapy. Notwithstanding these limitations, all inherent to a retrospective review, the impressive survival differences argue for aggressive prospective evaluation of ipilimumab in patients with Stage IV melanoma with cerebral metastases. These results should validate the concept of immune therapy efficacy even in the presence of CNS involvement, thereby opening the door for inclusion of such patients in clinical trials of future immune therapeutics. 
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